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Abstract 
Background: Declining response rates are a persistent problem in survey research. Incentives 
are the most consistent mechanism for increasing response rates. While there is evidence that 
incentives contribute to increased response rates, it is unclear how specific nuanced incentive 
techniques or a combination thereof impact response rates for mail surveys. The process of 
utilizing VISA debit card is a fairly unstudied process that will be examined in this paper. 
Methods: The Chi- Square χ2 test was used to study if the experimental conditions were 
independent of response. Condition 1 participants were mailed a letter that promised a debit card 
with an incentive would be mailed to the participant after the completion of a web survey. 
Condition 2 was provided an empty debit card in a letter promising an incentive would be loaded 
onto the card after the completion of the survey. Additionally, logistic regression was utilized to 
study the potential group differences between the response rates and demographic categorical 
variables. Age, race, ethnicity, education, and gender were analyzed. 
Results: The experiment resulted in 204 responses (~27%). There was a significant result of the 
Chi-Square test for independence, thus there was evidence that may indicate a potential 
association between incentive type and response to the survey. The only demographic variable 
that produced a significant response was white vs. nonwhite individuals when comparing 
response rates. For a someone who was a non-white individual, the odds of that person 
responding to the survey was 0.609 the odds of a white individual responding to the survey. 
Conclusion: There is reason to believe that participants who received an empty VISA debit card 
responded differently than those who did not receive a debit card in their initial survey even 
though both conditions promised an incentive. Future research must be conducted to further 
examine this new incentive methodology.  
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Introduction  
Declining response rates are a persistent problem for survey researchers in a world that 
depends on survey data to examine many public health concerns. In the United States, response 
rates have shown steep declines for decades (Johnson & Wislar, 2012). A recent meta-analysis of 
several large well-established federal surveys, showed modest response rate decline between 
1997 and 2007 (~5%); but response rates fell the sharpest between 2007 and 2014 (~13%) 
(Czajka & Beyler, 2016). While response rates across various survey modes have declined over 
time, certain survey modes typically have higher response rates. A meta-analysis comparing 
response rates between 45 telephone, mail, and face-to-face surveys, found that, on average, 
face-to face interviews receive the highest response rates, telephone surveys were next, while 
mail surveys have the lowest (Hox & De Leeuw, 1994). Recently, RDD response rates have 
gotten so low that new mail approaches are surpassing them (Link et al., 2008). Moreover, Link 
et al demonstrated that address-based sampling techniques for mail surveys increased response 
rates by approximately 4 percent when compared to RDD telephone survey methodology (Link 
et al., 2008). 
Response rates have important implications for survey results. Response rates, in general, 
are an indicator of representativeness of the survey to make inference to the target population of 
interest to the surveyor. A potential problem that can follow from low response rates is non-
response bias. Non-response bias occurs when the respondents are inherently different than non-
respondents with respect to the topic of the survey (Rogelberg & Luong, 1998). When examining 
linkage between non-response bias and non-response rates, there is an occurrence of surveys 
with high non-response bias and low response rates, but there is no strong relationship between 
non-response bias and response rates (Groves, 2006). Thus, non-response bias is not directly tied 
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to low response rates. While non-response bias is not contingent on response rates, response rates 
help to mitigate against bias (Groves, 2006). In survey research, typically, the sampling frame is 
chosen to represent the target population adequately, thus if response rates are high, 
representativeness of the target population has a reduced level of uncertainty or bias.  
 Non-response cannot be directly controlled when conducting a survey, but there are many 
methodologies that aim to reduce non-response. Don Dillman expresses four major influences in 
mail survey response rates; these included questionnaire length, respondent-friendly 
questionnaire design, the asking of objectionable questions, and the way in which the letter is 
addressed (Dillman et al., 1993). In his study it was shown that shortening questionnaires and 
making the survey more user friendly had a positive effect on response rates (Dillman et al., 
1993). Additionally, sending a pre-letter introducing the participant to the study had an effect of 
“warming them up” to respond. Camburn has demonstrated in an analysis of first call outcomes 
that those who received the pre-letter explaining his study demonstrated higher cooperation rates, 
despite the results not being statistically significant (Camburn et al., 1995). Similarly, higher 
response rates are common in mail surveys when a preliminary notification was provided that 
detailed the survey (Chiu & Brennan, 1990). While the methodologies mentioned previously 
have been effective, the payment of incentives has been shown to increase response rates in a 
more consistent manner (Czajka & Beyler, 2016). Singer and Ye claim that incentives can 
influence and encourage cooperation of participants or facilitate contact with respondents, thus 
increasing response rates (Singer & Ye, 2013). In mail surveys, they have shown that an 
increased number of contact attempts coupled with an incentive increased response rates 
significantly (Singer & Ye, 2013). 
 Due to the fact that incentives have been the most constant method of increasing response 
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rates, the literature has examined the effects of different forms of providing incentives on 
response rates. An early meta-analysis, completed by Church in 1993, indicated that the response 
rate for mail surveys utilizing prepaid monetary incentives increased response rates by 
approximately 19.1 percent, and the response rate for mail surveys using any other incentive type 
(Postpaid incentive with a gift or monetary reward) increased response rate by approximately 7.9 
percent (Church, 1993). Singer corroborates Church’s findings by listing a group of nine more 
recent research projects that have seen similar results (Singer & Ye, 2013). Additionally, in an 
analysis of thirty studies that utilized a prepaid incentive, response rates were shown to increase 
as the monetary value of the incentive increased with a two percent increase in response rate for 
each additional dollar (Jobber et al., 2004). The effects of a promised incentive, however, are less 
significant than a prepaid incentive (Singer & Ye, 2013). Incentives appear to have a ceiling 
effect. Promised monetary incentives between 5 and 25 dollars did not increase response rates in 
an analysis of 23 published and unpublished studies; however, larger promised incentives have 
shown an improvement in response rates (Cantor et al., 2007). While monetary incentives are the 
major point of research in mail surveys, gift incentives are also used to raise response rates. 
Specifically, Anton Nederhof studied the response rates of 1,093 participants who were asked to 
complete a mail survey on feelings toward suicide (Nederhof, 1983). The results indicated that 
those who had received the incentive, completed the questionnaire about 1.5 times as often than 
those who did not receive an incentive; however, the difference between the group with no gift 
incentive and the group with a gift incentive decreased with each subsequent mail attempt 
(Nederhof, 1983). Thus, an incentive proved to be more valuable for earlier mailing attempts 
than later attempts to contact the participant if they produced resulted in no initial response. The 
theory behind the effectiveness of incentives is based on social reciprocity theory in which small 
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monetary or gift compensation gives the participant the sense that they should reciprocate an act, 
thus returning the survey at higher rates (Boucher et al., 2015). 
 RDD surveys and mail surveys have both had particularly low and declining response 
rates in the last decade. Mail surveys are becoming more popular due to their decreased costs 
compared to face-to-face and telephone surveys. Dillman’s research, in particular, has shown 
promise indicating that mail surveys, as opposed to the past few decades, can produce higher 
response rates than a standard telephone survey (Dillman et al., 2009). While Dillman notes the 
evidence from Conelly, Brown, and Decker that mail survey response rates have undergone a 
significant decline, there is evidence that response rates for mail surveys can be maintained 
(Dillman et al., 2009). Cantor, O’Hare, and O’Connor assert that the effects of incentives on 
response rate have not declined over time, despite the fact that without incentives, the 
nonresponse rate is increasing gradually (Cantor et al., 2007). Incentives are a way, at the very 
least, to maintain response rates, and perhaps even attempt to raise them.  
Thesis Statement formulation:  
 While there is evidence that incentives contribute to increased response rates, it is unclear 
how specific nuanced incentive techniques or a combination thereof impact response rates for 
mail surveys. Specifically, incentivizing with VISA debit cards is a fairly unstudied process. As 
stated previously, there is evidence that prepaid incentives are more effective in increasing 
response rates, thus stemming from the social reciprocity theory (Boucher et al., 2015). In 
response to findings such as these, I expect that providing an empty VISA debit card pre-survey 
will result in a higher response rate in comparison to participants who receive solely a letter 
promising an incentive because there is some manifestation of the incentive in the possession of 
the participant. To our knowledge, this study is the first to explore the relationship between 
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receiving an empty debit card (zero balance) with the initial survey and response rates in a 
population-based study.  Incentives are promised for both conditions, but one condition includes 
the Visa card as a token incentive. Specifically, Condition 1 participants were mailed a letter that 
promised a debit card with an incentive would be mailed to them after the completion of a web 
survey. In contrast, Condition 2 provided a debit card with zero balance in the initial letter, 
promising the incentive would be loaded onto the card following the completion of the web 
survey.  
 Methods  
This study uses data from the Gender Study completed by primary investigator, Dr. 
Robert Agans. A panel of participants that completed the Tobacco Centers of Regulatory Science 
(TCORS) Center for Regulatory Research on Tobacco Communication study, a nationally-
representative phone survey of U.S adults, were selected from this panel based on specific 
characteristics. For future reference, I will refer to the previously mentioned study as the TCORS 
study. The Gender study data were available through the curtesy of the Carolina Survey 
Research Laboratory.  
Study Sample: The Gender Study: 
 The Gender study attempts to implement new sampling techniques to enlist, typically 
hard to reach, gender non-binary and transgender individuals. Interpersonal connections and 
social networks will be examined to assist in determining the plausibility of using these new 
techniques to produce national estimates for these individuals who are underrepresented in 
research. The Gender study consists of a phone survey for transgender participants and a 
mail/web survey for LGB (lesbian, gay, and bisexual) participants. A panel was formed for the 
gender study consisting of approximately 11,000 people who had completed the TCORS study 
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and expressed that they would be willing to be re-contacted in the future for studies or other 
items of interest. Two panels were formed; the first panel contained TCORS participants who 
identified as a transgender, and the second panel was formed with participants who identified as 
lesbian, gay, bisexual, or gender non-binary. Those who identified as transgender were added to 
the phone survey panel and were called by trained interviewers in the Carolina Survey Research 
Laboratory’s calling center. This study’s interest focused on improving the response rates among 
the LGB panel through the utilization of a web survey. To be eligible, participants who 
responded that they were a LGBT and were older that 18 years old in the TCORS sample were 
selected to participate. A total of 769 participants met the previous criteria and were then 
selected to be included in the survey sample. This specific study will examine response rates in 
the aforementioned survey.  These participants were randomized using PROC 
SURVEYSELECT in SAS 9.4 to the experimental conditions; Condition 1 n=387 and Condition 
2 n=382.  
Experiment:  
 As stated above, the participants of interest of this study are those who received a mail 
survey directing them to a website for survey completion. The randomized participants were 
assigned to one of two conditions. The sample who were randomized to Condition 1 were mailed 
a letter that promised a debit card with an incentive would be mailed to the participant after the 
completion of a web survey. Condition 2 was provided an empty debit card in a letter promising 
an incentive would be loaded onto the card after the completion of the web survey. These were 
sent to participants and returned mail from the postal service were monitored and re-sent to 
forwarding addresses if possible. The sole purpose of randomizing the participants into one of 
two conditions was to determine that methods used to distribute gift cards is influential in 
 - 8 - 
relation to response rates and various demographic variables. 
Analysis:  
 All analyses were conducted using SAS version 9.4. To examine the categorical variable 
indicating the experimental condition, the Chi-Square χ2 test was used. The main research 
question of this study was to determine if there was evidence of response rate differences 
between the two conditions. Additionally, logistic regression was utilized to study the potential 
group differences between the conditions and demographic categorical variables. Specifically, 
age, race, ethnicity, education, and gender were analyzed. The CHISQ command was employed 
in the PROC FREQ procedure for each set of analysis indicated above. The Chi-Square χ2 test 
employed the following formulation:  
χ2= ∑ (observed –expected)2/(expected) 
Higher χ2 values indicate more evidence against the hypothesis of no association between the 
two variables being analyzed. 
Results 
Demographic Results: 
 A total of 769 individuals were included in the mail survey study. Using data from the 
TCORS Study, demographic descriptors of the study population are provided. The panel of 769 
individuals consisted of approximately 58% females and 42% males with ~90% Non-Hispanic. 
The distribution of racial representation was not uniform. Caucasian (~65%) and African 
American (~25%) individuals represented 90% of the panel, and the additional 10% represented 
races of American Indian or Alaska natives, Asians, Pacific Islander, and others/unknown. 
Approximately 57% of the panel had at least one or more years of college (despite receiving a 
degree or not). See Table 1 for demographic results. 
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Table 1: Demographic Characteristics of the Mail Survey LGB Panel (N=769) 
Demographics Frequency Percentage Missing (%) 
Gender   4 (0.52) 
Female 441 57.35  
Male 324 42.13  
Age    12 (1.56) 
18-24 159 20.68  
25-34 193 25.10  
35-44 121 15.73  
45-54 81 10.53  
55-64 100 13.00  
65-74 83 10.79  
75+ 20 2.60  
Ethnicity   32 (4.16) 
     Hispanic 71 9.23  
Non-Hispanic 666 86.61  
Race   37 (4.81) 
     White 478 62.16  




15 1.95  
Asian 11 1.43  
Pacific Islander 2 0.26  
Other 37 4.81  
Education   87 (11.31) 
Nursery School to 
4th Grade 
6 0.78  
5th or 6th Grade 21 2.73  
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7th or 8th Grade 4 0.52  
9th Grade 10 1.30  
10th Grade 8 1.04  
11th Grade 5 0.65  
12th Grade 24 3.12  
High School 
Graduate (or GED) 
55 7.15  
Some College 
Credit (less than one 
year)  
160 20.81  
One or more years 
of college credit, no 
degree 
127 16.51  
Associate’s Degree 72 9.36  
Bachelor’s Degree 105 13.65  
Master’s Degree 68 8.84  
Professional Degree 5 0.65  
Doctorate Degree 12 1.56  
Total 769 100  
    
 
Our Experiment:   
The experiment resulted in 204 responses (~27%) and 565 participants did not respond 
(~73%). The main analysis of this study was to examine the potential relationship between two 
incentive types and response rate. The cross-tabulation between the response status and condition 
type two-way table indicates that of those who were under Condition 1 (promised incentive, no 
card), 23% of the participants responded to the mail survey. In comparison, of those who were in 
Condition 2 (promised incentive, prepaid card), approximately 30% responded. The mail survey 
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demonstrated an overall response rate of approximately 27%. A chi-square test was performed to 
test for independence between the condition type and the response outcome. The null hypothesis 
was that the incentive type received by a participant and their response were independent. 
Alternatively, the alternative hypothesis asserted that the two variables were not independent. 
The chi-square statistic 4.98 was significant with a p-value=0.0256. This implies that there was 
evidence to reject the null hypothesis that the response status and incentive type were 
independent. Thus, there was evidence that may indicate a potential association between 
incentive type and response to the survey. Visually comparing percentages, those who were in 
the promised incentive, prepaid card group were more apt to respond to the mail survey 
(14.95%) in comparison to the participants in Condition 1 who did not receive the VISA card in 
the mail survey (11.57%) (Table 2). 
Table 2: Cross-Tabulation Detailing Response Rates Across the Experimental Conditions 
(N=769) 




Non-response Response Total 














Total 565 (73.47) 204 (26.53) 769 
 
Sub-Analysis:  
 A secondary interest of this study was the determination of whether response differed 
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across various demographic variables. Logistic regression was utilized to determine whether the 
participant responded to the survey onto the various select demographic variables; these 
variables include age groups, gender, dichotomized race, Hispanic status, and dichotomized 
education level. Instead of interpreting the raw ß0, they were exponentiated to get the odds of 
‘success’ when X=0. Similarly, exponentiated ßjs were used to get the odds ratio associated with 
a 1 unit change in Xj. Firstly, consider the logistic regression for a race variable, dichotomized 
into categories white and non-white, onto the participant’s response to the survey. The main 
interest for this model was the odds ratio associated with the race of a participant responding to 
the survey (ß=-0.4957, p=0.0070). For a someone who was a non-white individual, the odds of 
that person responding to the survey was 0.609 times the odds of a white individual responding 
to the survey. All three hypothesis tests (the Likelihood Ratio, Score, and Wald test) indicate that 
the parameter was significant (Wald X2=7.2848, p=0.0042). The 95% confidence interval (0.425, 
0.873) did not contain 1. Thus, the OR (0.609) was sufficiently far from 1, indicating that there 
was a difference between the odds of those who are white and those who are non-white in 
responding to the survey.  
 Consider the logistic regression model for a dichotomous Hispanic variable onto the 
participant’s response to the survey. The result of importance for this model was the odds ratio 
associated with Hispanic vs. non-Hispanics with regard to their response to the survey 
(ß=0.6146, p=0.0613). The odds of a non-Hispanic individual responding to the survey was 
1.849 times the odds of a Hispanic individual to choose to respond to the survey. The Wald 
hypothesis test (Wald X2=3.5021, p=0.0613) indicates that the parameter was not significant. 
The OR (1.849) was not sufficiently far from one to imply a potential difference between the 
odds of those who are Hispanic and those who are categorized as non-Hispanic in responding to 
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the mail survey.  
 The results for the logistic regression model for a dichotomous education variable onto 
the participants’ response to the survey are mainly concerned with the odds ratio associated with 
education level and response (ß=0.2469, p=0.1735). Lower education was defined as any 
individual who has experienced any education level less than or equal to one year of college 
credit. Conversely, higher education was defined as any individual who attended at least one year 
of college regardless of the reception of a degree. The odds of an individual with higher 
education to respond to the mail survey was 1.280 times the odds for a person who has received 
a lower level of education. All three hypothesis tests (the Likelihood Ratio, Score, and Wald test) 
indicate that the parameter was not significant (Wald X2=1.8525, p=0.1735). Thus, we are 
unable to detect a difference in the odds of response for the two groups (lower vs. higher 
education).  
Moreover, a logistic regression model for a continuous age variable onto the participants’ 
response result was conducted. The odds ratio concerning age and response (ß=-0.0009, 
p=0.8490) was a secondary point of examination. For every one unit change in age, the odds of 
an individual responding to the survey was 0.999 times the odds of response for an individual 
with a higher age group. Additionally, the Likelihood ratio, score, and Wald tests had 
insignificant p-values (Wald X2=0.0363, p=0.8490), thus there was insufficient evidence to 
detect a difference between the odds of response for participants in lower or higher age 
categories.  
 The final logistic regression procedure examined a model regressing gender onto the 
response variable. The main point of study in the regression output was the odds ratio associated 
with a change in gender (ß=-0.1918, p=0.2447) with the odds of a female responds to the survey 
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was 0.825 times the odds of a male responding to the survey. The hypothesis tests all had 
nonsignificant p-values with p>0.24 (Wald X2=1.3631, p=0.2447). The OR (0.825) was not 
sufficiently far from one, thus providing no evidence for a difference between the odds of those 
who are male and those who are female when responding to the mail survey.  
 A regression model accounting for all demographic variables produced results that 
corroborate with those above. When considering all demographic variables (gender, age, and 
education) held constant, the race variable (ß=-0.4558, p=0.0249) was the only significant 
demographic variable. The odds of a non-white individual to respond to the mail survey was 
0.634 times the odds of response for a white individual. 
Adjustments for covariates:  
 As mentioned previously, race was the only demographic variable that was determined to 
show statistical significance, indicating that there may be a difference in response rates of white 
and nonwhite individuals. A logistic regression model regressing both race and condition onto 
the response variable was conducted. The main point of interest was whether, while race was 
held constant, was the condition grouping response still significant, as in the Chi-Square test. 
The model as a whole was statistically significant as the hypothesis tests all produced significant 
values (Wald X2=10.9432, p=0.0042). The odds ratio associated with a change in condition was 
(ß=-0.3277, p=0.0526). Thus, considering race held constant, the odds of a participant in 
Condition 1 (no VISA debit card) was 0.721 times the odds of a participant in Condition 2 
(VISA debit card) to respond to the mail survey. This was a nonsignificant result (p=0.0526).  
Discussion  
 The hypothesis studied in this paper, that the incentive type received by a participant and 
their response are independent, was tested with no potential covariates with a Chi-square test. 
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The aforementioned test provided implications that there was evidence to reject the null 
hypothesis that there was no relationship between the condition of the participant and their 
propensity to respond to the mail survey (X2=4.98, p=0.0256). Thus, there is reason to believe 
that participants who received an empty VISA debit card responded differently than those who 
did not receive a debit card in their initial survey even though both conditions promised an 
incentive. Recall that all participants were incentivized for the completion of the survey. 
Additionally, race was examined in sub-analysis to determine evidence of a difference between 
race and response. Race was not examined because of its implications for skin color, but for 
consideration of other covariates that are typically associated with race, such as SES, living 
arrangement, and income level. After performing various logistic regression models in the search 
of demographic covariates, only race produced significant findings that indicated that those who 
were non-white had lower odds of responding than those who were white, which is typical in 
previous survey literature. An additional logistic regression model regressed both the condition 
type and race onto the response variable to account for the covariate. These results (ß=-0.3277, 
p=0.0526), using a very strict definition of statistical significance of p-value<0.05, were not 
significant. However, p= 0.0526 is borderline. This calls for future research to be invested into 
this incentive methodology. Future research supporting the hypothesis of this paper could have 
major implications for expenditure reduction in mail survey research as discussed below.  
 Increased research studies should be conducted while utilizing survey incentive 
methodologies that take advantage of social reciprocity theory while consequently saving the 
researcher from unnecessary expenses. The idea is that providing an empty VISA debit card in 
the letter mailed to the participant will invoke feelings in the participant that induce a response. 
The hope is that providing an empty VISA debit card will allow the participant to have a 
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physical manifestation of the incentive before they receive it, thus making it seem closer and 
more real. If this is the case, researchers could save funding in incentives while trying to increase 
response rates. As stated in a previous section, pre-paid incentives have produced the highest 
response rates recently, but they are much more expensive than promised incentives. This is due 
to the fact that not all participants receive the mail survey or ever come in contact with the 
incentive. With the use of debit cards, money lost can be mitigated as the mail surveys, with pre-
paid incentives, that are never received by the participant are not lost but never loaded onto the 
debit card.  
 During the period of the study, we encountered some limitations. One of the major 
limitations during the study was the panel only contained participants who responded that they 
were either lesbian, gay, bisexual, or gender non-binary in the TCORS study. This can result in 
generalizability issues. Additionally, confusion of participants when they received an empty 
debit card provided some concern. Although we specified that the card would be empty until the 
completion of a survey, it seemed to be a point of confusion for participants because the card was 
not instantly loaded after survey completion. It took a few days for the programmer and bank to 
provide the funds to the participant. Moreover, participants called the Carolina Survey Research 
Laboratory for clarification. In retrospect, specifying more boldly the purpose of the debit card 
and sending a postcard to the participant indicating that the money was in the process of being 
loaded onto the card that they received would have assisted in reducing uncertainty of the 
participant. Another limitation of this study is the low overall response rate (approximately 
27%). This provides crucial implications for more research to be conducted with similar 
methodologies and broader survey populations, thus seeking to evoke social reciprocity theory in 
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nuanced incentive strategies. Utilizing empty debit cards may be influential in lowering costs for 
researchers looking to increase response rates with lower expenditures.   
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